\ 



ATTACHMENT A 



20 



Best Available Copy 

materialsTopTspecial 

APPLICATIONS 

Magnetically Soft Materials . 

Materials for Permanent Magnets 20M 

Electrical Resistance Alloys 20 * 5 

Electrical Contact Materials 20 * 11 

Industrial Uses of Depleted UrS™ 8 20 * 24 
Zirconium and 2liwXlKl&. n,Uin 2 °- 35 

Low-Expansion Alloys . 20-35 

Fusible Alloys .. 20-37 

Materials for Sliding Bearings 20 * 39 

a 20*40 



Magnetically Soft Materials 



tttAWST 0 *- Nin,h Edi,ion - 



icaUvs?ft m^?" 1 charac *ristics of magnet- 
tev dol?„ " alS are: (a) iow hysteresis loss 
STow e^dv r »° Vem f m during magnetization); 

Induced StSSS'fJ?? h "** " 
meabilitv V„h, ? ' (c) hlgh magnetic per- 

« ^"SiSFS; ST" 1 p e ™ ea ™* 

Hon induction 7„°f T ( '■ h ' eh ma gnetic satura- 
i» hS ? nunimum or definite change 
pliSs cl, * f mperature in s Pe«al ap- 
STl^ availability and easfof pro- 

mS « ca»v U soT fma) Ch ° iCe ° f material 
quantises nlde° h iL mater,aIs made 'arge 
"eels silicon " , hl 8 h P ur "y 'ron, low-carbon 

cryrX c fu^° a ™ a 8 "! ,iC Pr °?* nieS °" 

nitregen^d "xv. P ° S,,IOn - Carbon ' sul " 
nous to femJL *? gen ^ especially delete- 
d i«ort VSE? 8 ?? 0 Ponies because they 
« smair amourn ° CI>Stal St ™ CtUre and eve " 
m <>veminTo f "I T^- Metfen with ^ 
of such prSe S nS ' WhiCh i$ the ba " 

4nSowtl U s r " a a" Ce C3 - USed by Carbon and 
ubi ««y aTronl , 8m8, ° ccurs whe n low sol- 

to ^precTpiaie p :rT causes the ««« 

with in grahTr f n fr ^ aS sma11 Paries 
sra'ns. In ,rons and iron-silicon alloys, 
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Carbon. % 

Induction S = i tesla (10 000 gausses). 
Fig. 1. Relationship between car- 



OOmm.TZ? P referab 'y should be less than 
0.003% for best permeability, low hysteresis Io« 
a*d ™„ ImaJ agi FigureTshowX reTat on ! 
ship between carbon content and hysteresis oss 
for iron. Hysteresis loss is simil arly related to 
sulfur and oxygen contents. 

s hn„M OH'' *!* mos ' Wieations, grain size 
material^ I 1f e r aS p ° SSiWe for "onorientel 
steef o«. ( r 8 ' Y In ° nented S rade s of silicon 
steel, optimum magnetic properties are usually 
obtained w,th grain sizes c f 2 to 10 mm dentnH 

s^sr domain - wa " ^ 

Grain Orientation. All ferromagnetic crystals are 
magneucally anisotropic _ that i ^ a « 
f'^ff' magnetic properties in different crts! 
Olographic directions. In nickel, th^Son^ 
eas.est magnetization is the cube diagonll a f n 
W U00 * 15 *» edge (100). cS orien-* 
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2. Effect of grain size on tnagnetlc propert.es of pure Iron and silicon Iron 
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